In the mid-Atlantic coast region, the harvest period of short-day strawberry cultivars is about 7 weeks long from early May to late June. New techniques to broaden the production period could increase yield and income and lessen the risk of weather related crop loss (Fernandez and Ballington, 2003) . Cultural systems that use containerized nursery plants, annual plasticulture, fl oating row covers, and high tunnels have allowed facultative short-day cultivars developed elsewhere to be grown in the region and have extended the spring harvest season. There is strong market demand for locally produced fresh strawberries from September to December. Several growers in the mid-Atlantic region have grown day-neutral cultivars Seascape and Tristar under high tunnel to produce fruit during this period (B. Butler, University of Maryland Cooperative Extension Service, Westminster, MD, personal communication), but more productive cultivars are needed. The potential for short-day strawberry cultivars to fl ower in the fall in the mid-Atlantic coast region is an important step to meeting this need. Early fl owering is feasible by exposing transplants of short-day cultivars to chilling temperatures or short-day conditions (Bish et al., 2004; Heide, 1977; Oda, 1992) . However, these treatments require labor-intensive daily movement of transplants in-and-out of cold rooms or dark rooms or the drawing of a black drop cloth over the plants for up to 3 weeks. Recently, we observed that a high percentage of 8-week-old 'Chandler' transplants established in annual plasticulture produced fl owers in fall but only a few of 4-week-old transplants did (Takeda, unpublished results). The objective of this study was to determine the effect of plugging date and tip size on fall fl owering in 'Carmine' strawberry transplants.
'Carmine' strawberry is a short-day cultivar released in 2002 by the University of Florida . On 11 Mar. 2004, containerized 'Carmine' plants produced from tissue-cultured plantlets were obtained from the University of Maryland, College Park, and placed on a greenhouse bench. In the fi rst 2005. The July-plugged plants had increased their branch crown number to three by early November (Table 1) . Branch crown number for August-plugged plants was just over two for the large-tip plants and only 1.6 for plants generated from small tips. Runner numbers were fewer in July-plugged transplants (2.4 per plant) than in August-plugged transplants (3.6 per plant) (P < 0.001). Fall fl owering occurred in 83 and 85% of the transplants plugged in early July from average and small runner tips, respectively. Among August-plugged transplants, fl owering occurred in only 30% of transplants produced from average tips and none of transplants produced from small tips (Table 1) . In plants that fl owered in fall, 12 to 13 fl owers had developed on two infl orescences and by mid November, about 6 were at green and red stages of fruit development. A few reached the harvestable stage as early as 3 Nov.
In central Florida, growers plant fresh-dug 'Carmine' transplants shipped from nurseries in Canada in early October and begin harvesting fruit in December .
'Conditioning' treatments for plug plants such as exposure to specifi c high and low temperatures (Bish et al., 2004) , low temperatures, and short-day photoperiods (Heide, 1977; Oda, 1992) can hasten fl owering in short-day strawberry transplants. These 'forcing' treatments involve daily manipulation of plants for 2 or 3 weeks and are generally labor-intensive. In this report, we have described a simple transplant production protocol for a facultative short-day cultivar to obtain fall fl owering in high percentage of transplants. The new method does not expose transplants to either cool or cold temperatures or photoperiodic modifi cations to bring about fall fl owering in the mid-Atlantic coast region. Fall fl owering occurred in over 80% of 'Carmine' transplants when they were produced from runner tips that were plugged in early July, maintained in the greenhouse for about 8 weeks, and then fi eld planted in early September. Typically, 4-weekold transplants are used in annual plasticulture (Durner et al., 2002) , and normally they do not fl ower in fall under mid-Atlantic coast growing conditions.
In Spring 2005, July-plugged 'Carmine' plants produced about 875 g of fruit or about 160 g more compared to August-plugged plants (Table 1) . Whether tips were plugged in July or August, higher yields were obtained in plants that were propagated from large than small tips (Table 1 ). The fi ndings from this study and personal observations made in prior years indicated that the presence of fruit in the fall did not decrease spring yield. The results also suggested that spring yield was related to fall branch crown development. We are currently determining the fall yield potential and the effects of fall fruiting on yield in the subsequent spring at several locations in the south central and eastern United States using high tunnel production technique. The potential strawberry yield in fall and early winter from July-plugged, short-day strawberry cultivars can increase income for growers in the midAtlantic coast region.
week of May, they were planted in a soilless system in a greenhouse (Takeda et al., 2004) . Daughter plants (runner tips) harvested on 6 to 8 July and 3 to 4 Aug. were sorted into two size classes (average about 3.0 to 6.0 g and small about 0.6 to 1.2 g). Daughter plants were stuck in 72-cell packs and placed under intermittent mist sprinklers until some roots protruded through the drain holes at the bottom of cell pack. After that, strawberry transplants were placed on a greenhouse bench, and irrigated and fertilized as needed until 1 Sept.
Strawberry transplants were established on 2 September in a plasticulture system (Demchak, 2002) In this study, the four treatments were average-size tips plugged in July, small tips plugged in July, average tips plugged in August, and small tips plugged in August. Ten-plant plots were randomized in a complete block design with four replications for each treatment. The plants were arranged in offset double row spaced 30 cm between and in rows.
Branch crown number was measured for each plant after all runners were detached by hand on 3 Nov. On 18 Nov., we detached and counted fl ower buds, fl owers, and green and red fruit. In Spring 2005, we harvested ripe strawberries twice weekly for 4 weeks in all plots, graded each fruit as marketable or cull, and weighed. Individual plant yield for the season was calculated.
Analysis of variance (ANOVA) for treatment was carried out using PROC GLM of SAS (2001) . Calculated percentage values were transformed using arcsine of the square root of the percentage value. The treatment means were then separated with the Duncan's multiple range test (P = 0.05).
There was no signifi cant block effect on the variables measured in Fall 2004 or Spring
